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A large proportion of the cases seen at an
orthopedic clinic for children are those which
present rachitic deformities of the lower extremi-
ties. These deformities are usually bow legs or
knock knees of a greater or less degree, accord-
ing to the age and condition of the child.
There is one other condition, however, namely,
coxa vara, which is present in nearly all of these
cases, and which many times escapes attention
on account of the more obvious deformity of
knock knees or bow legs. Coxa vara is, however,
a very real deformity, and produces constant
and definite results. It consists of a reduction of
the normal angle of the neck of the femur with
the shaft ^Erom an oblique towards a right or
even an acute angle. The normal angle of the
neck of the femur with the shaft at birth is said
to be about 160 degrees. This decreases during
growth, until adult life is reached, when the an-gle averages from 110 to 140 degrees. When
growth is completed, the angle, as a rule, re-
mains fixed.
It has been stated that coxa vara usually oc-
curs with bow legs, and coxa valga, or an in-
crease in the normal angle of the neck with the
shaft, with knock knees. In this series there
have been no cases of coxa valga, although there
have been cases of both knock knees and bow
legs. The average angle of the neck of the
femur found in these cases, from measurements
of x-ray tracings, regardless of age, sex or ac-
companying bow legs or knock knees, was:
Right leg, 125 degrees plusLeft leg, 124 degrees plusAverage in knock knees, 112 degrees plus
Average in bow legs, 124 degrees plus
Total number of knock knees, 6Total number of bow legs, 17
It is obvious then that in knock knees there
exists a greater degree of coxa vara than in bow
legs. This seems reasonable in view of the fact
that in knock knees the line of weight-bearing
falls outside the knee joint, which tends to bring
a greater strain on the femoral neck than is the
case in bow legs, where the weight-bearing line
falls inside the knee joint, and so tends to make
the neck of the femur act like a spoke in a
dished wheel, bringing it in line with the weight-bearing as the body rests on that leg. In all the
cases studied rickets was the underlying cause
of their various deformities. The cases were
studied carefully over periods of from one to
three years, and x-ray and other tracings were
taken at various intervals.
CAUSES.
There are many causes of coxa vara, but it is
most frequently seen in rickets, osteomalacia, tu-
berculosis of the hip and osteomyelitis, arthritis
deformans and following trauma. In these cases
the cause was always rickets, and the deformity
was a static one due to superincumbent weight
either in standing or sitting.
The sitting position has often been overlooked
as a cause of coxa vara in these cases, but when
the bones are soft as in rickets it may be readily
produced without any standing position ever
having been taken by the child. When the child
sits, as children usually do, in the acute or sub-
acute stage of rickets, with the legs either
straight or crossed in front of them, there is the
weight of the trunk exerting a counter pressure
on the thighs, which tends to fix and displace
backward the upper portion of the femur. This
condition, combined with the pull of the psoas,
iliacus and adductors, tends to increase the flex-
ion deformity in connection with the increased
pull of the ham strings and the tensor fascia
lata. This position eventually leads to the flex-
ion deformity seen in these cases of coxa vara,
with the tendency to outward rotation with the
legs extended.
The sitting position also favors flexion of the
sacrum forward on the iliac bones and a conse-
quent depression and forward displacement of
the promontory of the sacrum, thus aiding in theproduction of the flexed position and lordosis in
the erect position. The neck of the femur is de-
pressed more than normal, with usually a for-
ward bend to the neck, so that the trochanter isdisplaced backward and upward. The forwardbend to the neck shortens the posterior aspect
of the neck, which accounts partially for the limi-tation of abduction, on account of the bony im-pact of the trochanter on the ilium. The limita-
tion of abduction by muscular forces is probably
secondary to the effect of the coxa vara. Thatis, the muscles are shortened as a result of the
coxa vara and not primarily. The change of the
angle of the neck of the femur to the shaft does
not cause a contraction of the muscles primarily,for theoretically in abduction the adductors
travel through an are at their periphery. Prac-tically, however, as the muscles slacken, due totheir decreased pull, on account of the raising oftheir point of insertion, they shorten.The position of the head of the femur in. ab-
duction limits abduction, on account of its re-lation to the acetabulum; for on account of its
sinking, its articular surface is displaced down-
ward and forward, thus limiting the apposition
of the joint surfaces. The backward concavityof the neck causes bony resistance and limitation
of full and adequate outward rotation.
SYMPTOMS.
The usual picture seen in a case of coxa varais as follows: When the child stands there may
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be the usual knock knee or bow leg deformity,
although of course coxa vara may exist quite
independently of these other conditions. There
is usually a markedly protuberant abdomen with
a hollow back or lordosis. The degree of pro-
tuberance, apart from the usual big belly of
the rachitic child, is more or less directly as-
sociated with the degree of hollow back present.
There is also more or less flexion of the thighs
on the abdomen and flat foot. The trochanters
are usually found at or well above Nélaton's
line, and the horizontal distance between the
trochanters is increased. In lying down there
is always a constant limitation of normal mo-
tion in abduction and hyperextension of the
thigh on the body. This limitation of hyperex-
tension is due to the shortening of the iliacus
and psoas muscles principally, and the limita-
tion of abduction to the high and backwardly
displaced trochanter which impinges on the
ilium in abduction. Shortening of the adductor
groups of muscles may play a secondary part in
this limitation also. The legs lie naturally in
an outwardly rotated position due to the short-
ening of the previously mentioned muscles and
the forward convexity of the neck of the femur.
In standing the lordosis and pelvic tilt is large-
ly due to this muscle shortening. In walking
there is a noticeable waddling gait similar to that
seen in cases of congenital dislocation of the
hip.
A few of the characteristic cases will be de-
scribed and the tracings, which were taken from
the child and from X-Rays of the hip, shown.
Case 1. Girl, aged two and three-quarters ; bow
legs ; seen Feb. 1, 1909 ; began to walk at ten
months, bowing of legs since walking. Skull square,
fontanelle closed, lumbar lordosis, marked rosary
and epiphyseal enlargement at wrists and ankles.
Slight bowing of femora, with double bow leg.
Stands with marked bowing of legs, most marked in
upper third of tibiae, where there is also backward
bowing. Knees relaxed, external condyles enlarged.
Abdomen protuberant. Motions at hip limited in
internal rotation and hyperextension. Abduction of
legs 24 degrees. Fitted to bow leg irons. See trac-
ing I and x-ray tracing I a.
I A. Feb. 1, 1909.
I B. June 22, 191(1.
On June 22, 1910, a year and a half later, this
child was examined again. There was still consid-
erable bowing of the legs, especially of the left, with
backward deformity at the knee. Both feet were
flat. The abdomen was protuberant, but lordosis
was not marked. Epiphyses at wrist still notice-
able. Knees relaxed. No coxa vara clinically. No
limitation of hyperextension or abduction. See
x-ray tracing I b. Note increase in angle of neck of
femur from 95 degrees to 120 degrees plus.
Case 2. Girl, age four ; seen Dec. 30, 1908 ; knock
knees; walking at fourteen months. Head large.
Fontanelle closed. Left dorsal, right lumbar scolio-
sis, marked backward bowing of outer third of
clavicles. Rosary and enlarged epiphyses at wrist.
Slight outward bowing of femora and outward bow-
ing of lower legs with knock knees. Flat feet.Stands with marked knock knee, left knee behind
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right with right overlapping. Thighs flexed in
standing with knees bent. No special lordosis.
Marked limitation of hyperextension, and abduction.See tracing n a. On Jan. 7, 1909, she had a double
McEwen osteotomy performed for the relief of her
knock knee.
On June 20, 1910, about a year and a half later,
her condition was as follows; Stands with very
slight flexion of thighs on abdomen. Still slightknock knee. Internal rotation and abduction of
thighs slightly limited. See tracing n b. X-ray
tracings of this case were not taken on account of
unsatisfactory plates.
Case 3. Girl, age four; seen Feb. 2, 1909; knockknees and anterior bow legs. Skull square, lumbar
lordosis, rosary, epiphyses enlarged, Harrison's sul-
cus present. Marked anterior bowing of lower third
of tibiae, coxa vara, knock knee and flat foot.
Stands with marked flat foot and flexion of thighs
on abdomen. Marked limitation of hyperextension
of thighs. Knee joints very lax. Marked outward
bowing of femora. Limitation of abduction of
thighs, legs lie in a position of outward rotation.
See tracing m a and x-ray tracing m a. Operation
Feb. 5, 1909, osteotomy for anterior bowing of lower
legs.
Operation Oct. 13, 1909, double epiphysealysis of
the femora. Nine months later was much im-
proved. Stood with very slight lordosis, no knock
knees, good motion in abduction. See tracings
m B and x-ray tracing in b.
Ill A. Jan. 16, 1909.
Ill B. July 22, 1910.
Case 4. Boy, age three; seen July 18, 1908; bow
legs; started to walk at ten months. Usual rachitic
signs. Stands with marked outward bowing of fe-
mora and lower legs. Backward bowing of upper
end of left tibia. Slight lumbar lordosis, all out-
ward and inward rotation limited, also hyper-
extension. X-ray tracings at this date showed the
angles of the neck of the femora to the shaft to be
respectively 125 to 138 degrees. Braces to legs.
X-ray, see rv a.
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IV A. Jan. 2, 1909.
Two years later, on July 25, 1910, he had in-
creased only two pounds in weight, which was 31%
pounds. Stood with no marked lordosis, very little
bowing of legs. Internal rotation was not limited,
nor was abduction. The x-ray tracings at this date
showed angles of 130 degrees. A year and a half
later, on Dec. 23, 1911, the boy was well, he had
no bow legs and no symptoms of coxa vara. The
angles of the neck of the femora were approximately
145 degrees. X-ray, see rv b.
IV B. Dec. 23, 1911.
Case 5. Girl, age two; seen Oct. 20, 1908; bow
legs; began to walk at eleven months. Usual signs
of rickets. Moderate bow legs, especially of tibiae.
Stands with bowed legs, especially in upper third of
tibiae and slight flexion of thighs on abdomen. Ab-
duction and inward rotation of hips limited. Legs
lie naturally outwardly rotated. See tracing v A.Abduction about 30 degrees. Seen again about two
years later, July 25, 1910. No signs of bow legs
or coxa vara. No lordosis. Abduction free. See
tracing v B. Abduction increased to 60 degrees.
Case 6. Girl, age four; bow legs; seen Feb. 8,
1909; began to walk at eleven months. Usual
rachitic signs. Stands with lumbar lordosis; with
outward bowing of legs, especially lower tibiae.
Both thighs flexed on abdomen. Trochanters high
and back, abduction limited. Hyperextension and
inward rotation limited. Lies with legs outwardly
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rotated. See body tracing vi a. Abduction about 30
degrees. Osteotomy of both lower legs, Feb. 19,
1909, for correction of bow legs. Seen fifteen
months later, on Apr. 10, 1912. Legs straight, ab-
duction normal, no signs of coxa vara. See body
tracing VI c and x-ray tracing of same date, vi c.
VIB. June 20, 1910.
VI C. Apr. 10, 1912.
Case 7. Boy, age 3; seen March 8, 1909; bow
legs; began to walk at sixteen months. Slight gen-
eral signs of rickets. Slight outward bowing of
femora and tibiae in upper third. Lies with legs
outwardly rotated. Abduction and hyperextension at
hips limited. Stands with slightly protuberant ab-
domen and tilt forward to pelvis. Tracing of legs
taken. See vn a and x-ray tracing vu a. Note : An-
gle of neck of femur to average about 107 degrees.Child fitted to bow leg irons. He was seen again
about fourteen months later, when he showed im-
provement. A year and a half later still, on Dec.
20, 1911, his legs were straight, and the tracing
vn b and x-ray tracing vu b are self explanatory.
There was no limitation of hyperextension or ab-
duction, and the child stood naturally. Note in-
crease in angle of neck of femur.
VII A. March 8, 1909.
VII B. Dec. 20, 1911.
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Case 8. Girl, age five and three-quarters; seen
Jan. 27, 1909; bow legs; began to walk at ten
months. Large square head, clavicles short and
broad, axillae wide, upper ends of humeri enlarged
and bowed forward and outward. Epiphyses at wrist
very much enlarged. Stands with thighs flexed
about 15 degrees; lumbar lordosis increased.
Femora bowed forward and outward. Internal con-
dyles enlarged. Marked anterior bowing of lowerthird of tibiae, with moderate lateral bowing. Sits
on haunches with thighs and knees flexed and feet
flat on ground. Limitation of inward rotation, ab-
duction and hyperextension of thighs. See tracing
VIII A.
Two days later both tibiae were osteotomized for
the correction of the anterior bowing. A year and a
half later, on June 15, 1910, the condition was much
improved. The bow legs were cured, and the mo-
tions at the hip were considerably increased. See
tracing vniB.
Case 9. Girl, aged two and one-half; bow legs;
seen Jan. 2, 1909 ; first stood at year and a half and
began to walk at two years. Shows the usual signs
of rickets. Walks with a waddling gait, abdomen
protuberant, lies with legs outwardly rotated about
15 degrees. Flexion at hip normal, abduction lim-
ited, adduction and inward rotation normal, con-
siderable forward tilt to pelvis, and stands with
marked lordosis. Hyperextension markedly lim-
ited. See body tracing IX a and x-ray tracing IX A
Abduction about 30 degrees.
A double plaster spica was applied with the legs
fully abducted, which was worn until March 21,
1909, resulting in a gain of about five degrees ab-
duction. No treatment after that date. Seen again
Apr. 10, 1912, when there was practically normal ab-
duction of the thighs and no sign of coxa vara. See
body tracing ix b and x-ray tracing ix b.
 The Boston Medical and Surgical Journal as published by 
The New England Journal of Medicine. Downloaded from nejm.org at SAN DIEGO (UCSD) on July 1, 2016. 
 For personal use only. No other uses without permission. From the NEJM Archive. Copyright © 2010 Massachusetts Medical Society.
IX B. Apr. 10, 1912.
This series gives one a sufficiently clear idea
of the general run of the cases, besides showing
how the condition of coxa vara tended gradually
towards a restoration of the normal angle. The
last case, No. ix, shows the result where there
had been the usual treatment of the application
of a plaster spica carried out. The result was
no better nor more quickly obtained in this case
than in the others where no treatment had been
instituted for the condition.
The question of what influence the correction
or the accompanying knock knee, or bow legs
has on the tendency to improvement of the
coxa vara is too complicated a mechanical prob-
lem to be discussed even theoretically here.
It would seem that as the coxa vara tends to
return to normal, any restoration of the lower
legs towards a normal weight bearing line would
also have a favorable influence in hastening the
above tendency.
CONCLUSIONS.
I. Rachitic coxa vara is a frequent and con-
comitant condition of bow legs and knock knees,
but may exist independently.
II. In this series of cases it was observed
to a greater degree in knock knees than in bow
legs.
III. The condition apparently requires no
treatment.
IV. The correction of a co-existing condition
of knock knees or bow legs may hasten the
process of recovery from coxa vara. I have,
however, no evidence on this point.
V. In all cases there is a tendency to spon-
taneous recovery and a restoration towards the
normal angle of the neck of the femur without
treatment, and with no cessation from use or
weight bearing.
VI. There is probably very little or no per-
manent disability in the average case.
RESULTS OF THE WASSERMANN IN TWO
HUNDRED CONSECUTIVE ADMISSIONS
TO THE DANVERS STATE HOSPITAL.*
BY HARLAN L. PAINE, M.D.,
Assistant Physician, Danvers State Hospital.
This study of a small, unselected series of two
hundred cases of mental disease, tested by the
Wassermann method, was made for the purpose
of determining the nature and scope of the prob-
lems involved in the geographical distribution
of syphilis in Massachusetts. Also, it was to
ascertain the relative amount of syphilis among
the insane.
This paper, using a smaller number of cases,
was read before the Essex South Division of the
Massachusetts Medical Society, on October 1,
1912.
In the early part of May, 1912, it was decided
that the Wassermann test for syphilis should be
done in every case admitted to the Danvers State
Hospital. Previous to that time the test was
being done on such cases only in which syphilis
was suspected of being present, or of being an
etiological factor. Many have attempted to es-
timate the amount of syphilis in cities, but there
has always been a dearth of exact figures, even
in the records of a well-conducted hospital, due
to the very obscureness of some of the mani-
festations of the disease. The Wassermann test
has made it possible to secure rather definite
statistics regarding this disease, and the ad-
mitting list of a State Hospital, drawn as it is
from a large district, and including all classes,
offers an ideal place for drawing conclusions re-
garding the presence of the disease in the com-
munity, and its geographical location. Accord-
ingly, a specimen of blood serum from every
patient admitted since last May has been taken,
and subjected to the Wassermann test for syph-
ilis. Whenever a report is received that the
blood serum is positive, or doubtful, a lumbar
puncture is done, and the cerebro-spinal fluid is
taken. This means, taking the 24.5% of cases
showing a positive Wassermann reaction on the
blood serum, on which it is a routine measure to
secure a specimen of the spinal fluid, and those
cases which, although they show a negative re-
action on the .blood serum show clinical signs
that make it advisable to examine the cerebro-
spinal fluid; that a lumbar puncture is done in
the Danvers State Hospital on more than 25%
of the cases. We have found it necessary only
in a few cases to administer a general anesthetic,
also that general paralytics rarely make any
complaint of pain or discomfort during the pro-
ceeding. This is usually in direct variance to
the conduct of patients suffering from other
forms of mental disease.
To prevent the development of post puncture
symptoms, all patients are kept in bed for forty-
eight hours following the withdrawal of the| fluid. The pressure of the fluid has also been
*No. 27 of the Danvers State Hospital Series.
 The Boston Medical and Surgical Journal as published by 
The New England Journal of Medicine. Downloaded from nejm.org at SAN DIEGO (UCSD) on July 1, 2016. 
 For personal use only. No other uses without permission. From the NEJM Archive. Copyright © 2010 Massachusetts Medical Society.
